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Chromodoris trimarginata (Winckworth, 1946) is redescribed on the basis of specimens
from southern India. The reproductive system of this species is illustrated for the first time.
New characters,such as the rhinophores and gill coloration, the width of the white marginal
band, and the radular morphology, are provided to distinguish this species from the similar
Chromodoris preciosa (Kelaart, 1858). In addition, two new species of Chromodoris from
southern India are described. Chromodoris mandapamensis sp. nov. is characterized by a
dorsum covered with brown spots, a broken line of bright orange around the mantle
margin, very large branchial leaves, and radular teeth with large denticles. Chromodoris
naiki sp. nov. is a pale gray species with bright orange and purple spots, and a number of
white dots on the dorsum. Internally it lacks rachidian radular tecth, has long cusps in the
mid lateral teeth, and lacks a vestibular gland. The external morphology and anatomy of
these two species is described, and compared to other similar Indo-Pacific species.

The Chromodorididae of India and Sri Lanka (Ceylon) have received little attention compared
to well studied areas in the Indo-Pacific. Few species were described in the classic papers by Alder
and Hancock (1864) and Kelaart (1958; 1859a; 1859b). In the first half of the 20th century, Farran
(1905), Eliot (1906a; 1906b; 1910), O’Donoghue (1932), Winckworth (1945) and White (1948)
described more new species or redescribed those introduced by Kelaart or other authors. More
recently, Narayanan (1969) and Rudman (1973) studied several specimens from India, providing
range extensions and the description of a new species.

The present paper studies three species of the genus Chromodoris Alder and Hancock, 1864,
collected by the second author from Mandapam (Tamil Nadu) and Muttom (Kerala). southern India.
The specimens studied are deposited at the Department of Invertebrate Zoology, California Academy
of Sciences, designated by the abbreviation CASIZ.
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SPECIES DESCRIPTIONS

Chromodoris trimarginata (Winckworth, 1946)
Figs. 1A, 2,3

Glossodoris trimarginata Winckworth, 1946:156—157.
Chromodoris trimarginata (Winckworth): Rudman, 1985:267-268, fig. 16.

MATERIAL EXAMINED. — Mandapam, Tamil Nadu, India, May 1998, two specimens 30 mm long, one of
them dissected, collected by E. Mollo (CASIZ 115219); March 1999, one specimen 20 mm long, collected by
E. Mollo (CASIZ 115228).

EXTERNAL MORPHOLOGY. — The body is oval to elongate (Fig. 1A). The posterior end of the
foot is not covered by the notum. The living animal is pale gray, with a number of reddish spots
irregularly scattered over the central part of the dorsum. At the extreme edge of the mantle there is a
white, thin band, then a band of deep red and on the inside a slightly wider band of yellow. The mantle
glands are situated on the inside of the yellow band and form a wide, opaque white band around the
whole mantle margin. The rhinophore stalks are translucent white: the clubs are cream, and the apexes
opaque white. The perfoliate rhinophores are composed of 20 lamellae. The gill consists of 11
unipinnate branchial leaves. The leaves are translucent white with opaque white lamellae.

ANATOMY. — The buccal mass is divided evenly into an anterior glandular portion and a
posterior muscular one. At the posterior end of the mass there are a pair of short, elongate salivary
glands. The jaws are composed of a number of elongate, bifid rodlets (Fig. 2D) about 20 pm in length.
The radular formula is 57 x 53.1.53 in one specimen (CASIZ 115219) examined. The rachidian teeth
are small, triangular plates. The innermost lateral teeth (Fig. 2A) have three to four denticles on the
inner side of the cusp and four to five denticles on the outer side. The remaining lateral teeth (Fig.
2B) are hook-shaped, lack denticles on the inner side of the cusp and have a series of four to six
denticles along the outer edge. The outer laterals (Fig. 2C) are elongate, having five to six denticles
situated at the tip of the teeth.

The reproductive system (Fig. 3) has a short, tubular ampulla that divides into the oviduct and
the prostate. The oviduct is short and enters the female glands near the center of the mass. The prostate
is long, tightly coiled with several loops. It narrows and then expands into a long, muscular deferent
duct. The deferent duct is also highly coiled, and opens into a common atrium with the vagina. The
penis is unarmed. Near the exit of the female glands there is a small, saccate vestibular gland. The
vagina is very long, slightly coiled. Near the end of the vagina the uterine duct emerges. It is very
long and convoluted and opens into the female glands. The curved, club-shaped seminal receptacle
and the elongate, thin-walled bursa copulatrix open proximally in the vaginal duct.

DISTRIBUTION. — Chromodoris trimarginata is only know from India; it was originally de-
scribed from Bombay (Winckworth 1946) and the present record from Mandapam constitutes the
second collection of this species.

REMARKS. — Chromodoris trimarginata was described by Winckworth (1946) in the binomen
Glossodoris trimarginata, based on 88 specimens collected from Bombay (India). The living animals
were described as being cream or very pale green with irregular reddish spots scattered over the central
area. At the extreme edge of the mantle there was a white, thin band, then a band of red and on the
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FIGURE . Livinganimals. A. Chromodoris trimarginata (CASIZ 115219); B. Chromodoris mandapamensis sp. nov. (CASIZ
115220); C. Chromodoris naiki sp. nov. (CASIZ 115221).
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FIGURE 2. Chromodoris trimarginata (CASIZ 115219), scanning electron micrographs. A. Inner lateral teeth, scale bar =
25 um; B. Lateral teeth from the central portion of the half-row, scale bar = 30 um; C. Outer lateral teeth, scale bar = 25 um;
D. Jaw rodlets, scale bar = 15 pm,
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FIGURE 3. Chromodoris trimarginata (CASIZ 115219), reproductive system. scale bar = 1 mm. A. General view; B. Detail
of several dissected organs. Abbreviations: am = ampulla, bc = bursa copulatrix, dd = deferent duct, fg = female glands. pr =
prostate, sr = seminal receptacle, ud = uterine duct. v = vagina, vg = vestibular gland.

inside a slightly wider band of yellow. The rhinophores were described as very pale green with white
tips, and the eleven, simply pinnate branchial leaves as white, with the lamellae and rachis opaque
white. Rudman (1985) redescribed this species based on the preserved syntypes deposited at the
Museum of Natural History of London (BMNH 1960725). He transferred this species to the genus
Chromodoris and distinguished it from the similar Chromodoris preciosa (Kelaart, 1858) and
Chromodoris sinensis Rudman, 1985, due to differences in color and radular morphology.

The coloration of our specimen from Mandapam resembles the original description of C.
trimarginata by Winckworth (1946), and the radula is identical to the photographs published by
Rudman (1985) for this species.

The present study confirms the differences in color between C. trimaiginata and C. preciosa.
The latter has reddish rhinophores and branchial leaves (Kelaart 1858; Rudman 1985), whereas in C.
trimarginata the rhinophores are cream and white and the branchial leaves are white. Also, the
marginal white band of C. preciosa is much wider than that of C. rimarginata. Another important
difference between these two species is in the radular morphology. The radula of C. preciosa, figured
by Rudman (1985, fig. 17), has much shorter innermost lateral teeth than C. trimarginata. Also, in
C. preciosa the innermost teeth have two or three large, acute denticles on the inner side of the main
cusp, whereas in C. rrimarginata there are three or four smaller, rounded denticles.

Chromodoris sinensis differs from C. frimarginata in color and radular morphology. The radula
of C. sinensis figured by Rudman (1985, fig. 18) has large rachidian teeth, and two or three acute
denticles on the inner side of the innermost lateral teeth. In C. trimarginata, the rachidian teeth are
much smaller and the innermost lateral teeth have three or four rounded denticles on the inner side.
According to Rudman (1985) the external differences between these two species are: (1) the
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translucent white border is much narrower in C. sinensis than in C. trimarginata; (2) the branchial
leaves and rhinophores of C. sinensis are edged with red. whereas they are uniformly white in C.
trimarginata:, and (3) the dorsal spots of C. sinensis are regular minute orange-brown spots. instead
of the irregular reddish spots of C. trimarginata. The study of our living specimens of C. trimarginata
confirmed all these differences. except for the white band, that is also very narrow in C. trimarginata.
The reproductive system of C. trimarginata, here studied for the first time, has a vestibular gland that
is absent in C. sinensis (see Rudman 1985). In addition, the uterine duct and the seminal receptacle
of C. trimarginata connect to the vaginal duct near the bursa copulatrix, whereas in C. sinensis they
connect in the middle of the vagina (Rudman 1985, fig. 15C).

Chromodoris mandapameunsis sp. nov.
Figs. 1B, 4,5

MATERIAL EXAMINED. — HOLOTYPE: Mandapam, Tamil Nadu, India, March 1999, 50 mm long. collected
by E. Mollo (CASIZ 115229). PARATYPES: Mandapam, Tamil Nadu, India. May 1998, two specimens 30 mm
long, one of them dissected, collected by E. Mollo (CASIZ 115220).

Twenty six additional specimens collected in March 1999 from Mandapam (Tamil Nadu, India) and one
specimen collected in May 1998 from Muttom (Kerala, India), were used for chemical studies.

EXTERNAL MORPHOLOGY. — The body is elongate (Fig. 1 B). The posterior end of the notum is
very clongate and covers the foot. The living animal is cream to pale gray. The entire dorsum is densely
covered with numerous, rounded, dark brown spots. These spots appear to be diffuse in the mantle
edge. A broken line of bright orange spots edges the mantle margin. There are several, ramified.
subepidermical mantle glands around the mantle margin (Fig. SA). The rhinophore stalks are cream
with several dark brown spots. The clubs are brown, with white edged lamellae. The apexes are reddish
with white tips. The perfoliate rhinophores are composed of 17 lamellae. The gill consists of seven
large, bipinnate branchial leaves. The leaves are pale brown with numerous, small opaque white dots
scattered all over the surface, and large brown spots near the base of the leaves.

ANATOMY. — The buccal mass is divided evenly into an anterior glandular portion and a
posterior muscular one. At the posterior end of the mass there are a pair of long salivary glands. The
jaws are composed of a number of elongate, bifid rodlets (Fig. 4D) about |5 jm in length. The radular
formula is 67 x 53.0.53 in one specimen (CASIZ 115220) examined. Rachidian teeth are absent. The
innermost lateral teeth (Fig. 4A) have two denticles on the inner side of the cusp and three denticles
on the outer side. The remaining lateral teeth (Fig. 4B) are hook-shaped, lack denticles on the inner
side of the cusp, and have a series of four to six denticles along the outer edge. The outer laterals (Fig.
4C) are elongate with four to seven denticles situated on the tips of the teeth.

The reproductive system (Fig. 5B, C) has a long, tubular ampulla that divides into the oviduct
and the prostate. The oviduct is short and enters the female glands near the center of the mass. The
prostate is long, tightly coiled with several loops. It narrows and then expands into the muscular
deferent duct, which is butbous distally. The deferent duct is very short and wide, and opens into a
common atrium with the vagina. The penis is unarmed. The vagina is short and slightly coiled. The
uterine duct emerges near the end of the vagina. The uterine duct is long and opens into the female
glands. More proximally there are the curved, club-shaped seminal receptacle and the rounded,
thin-walled bursa copulatrix.

ETYMOLOGY.— The name is derived from Mandapam, the type locality of this species.

DISTRIBUTION. — So far, this species is only known from Mandapam (Tamil Nadu) and Muttom
(Kerala), southern India.

REMARKS. — Chromodoris mandapamensis is externally different from other species of Chro-
modoris previously described.
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FIGURE 4. Chromodoris mandapamensis sp. nov. (CASIZ 115220). scanning clectron micrographs. A. Inner lateral teeth,
scale bar = 25 um: B. Lateral teeth from the central portion of the half-row, scale bar = 30 pm: C. Outer lateral teeth, scale bar
=30 um; D. Jaw rodlets. scale bar = 20 pum.
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FIGURE 5. Chromodoris mandapamensis sp. nov. (CASIZ 115220). A. Disposition of the mantle glands, scale bar = | mm;
B. General view of the reproductive system, scale bar = 1 mm; C. Detail of several dissected organs, scale bar =1 mm.
Abbreviations: am = ampulla, bc = bursa copulatrix, dd = deferent duct, fg = female glands, pr = prostate, sr = seminal recep-
tacle, ud = uterine duct, v = vagina.

Kelaart (1859b) described Doris humberti as a white species with purple and brown spots on the
dorsum; white mantle margin with a row of bright red spots, red rhinophores and gill with white spots,
nine small branchial leaves irregularly pinnated. This species is clearly distinguishable from C.
mandapamensis, which has seven very large, brown branchial leaves and dark brown rhinophores.
O’Donoghue (1932) redescribed D. humberti based on newly collected material from southern India
and transferred it to the genus Glossodoris Ehrenberg, 1831. O’Donoghue’s paper includes a
description of the radula that is elongate, with a formula of 74 x 46.0.46, and has innermost lateral
teeth with a single, large denticle on the inner side, and two on the outer side. This is very different
from C. mandapamensis, which has a formula of 67 x 53.0.53 and the innermost lateral teeth have
two denticles on the inner side and three on the outer side. '

Two other Indo-Pacific species of Chromodoris with a similar coloration to C. mandapamensis
are Chromodoris lineolata (van Hasselt, 1824) and Chromodoris striatella Bergh, 1876, redescribed
by Rudman (1982) and Rudman and Darvell (1990). These latter two species have a white background
color with numerous brown or black lines, and an orange mantle margin. They are clearly distinguish-
able from C. mandapamensis, which has dorsal spots instead of lines.

Chromodoris naiki sp. nov.
Figs. 1C, 6,7

MATERIAL EXAMINED. — HOLOTYPE: Mandapam, Tamil Nadu, India, May 1998, one specimen 13 mm
preserved length, dissected, collected by E. Mollo (CASIZ 115221).

EXTERNAL MORPHOLOGY. — The body is oval (Fig. 1C). The notum covers the posterior end of
the foot. The living animal is pale gray-brown, with a pale blue band at the edge of the notum. Along
the margin and in the central part of the dorsum, there are scattered large spots of dark purple.
Immediately inside the area of outer purple spots there is an area of reflective yellow or orange-yellow
mantle glands. There are also yellow or orange-yellow mantle glands (Fig. 6A) associated with the
dark purple spots in the center of the dorsum. Numerous, small opaque white spots are scattered all
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FIGURE 6. Chromodoris naiki sp. nov. (CASIZ 115221). A. Disposition of the mantle glands, scale bar = | mm; B. General
view of the reproductive system, scale bar = 1 mm. Abbreviations: am = amputlla. bc = bursa copulatrix, dd = deferent duct,
fg = female glands, pr = prostate, sr = seminal receptacle, ud = uterine duct, v = vagina.

over the central part of the dorsum. The rhinophore clubs and gill are gray-brown. The bases of the
rhinophores are translucent gray. There are numerous small opaque white spots arranged in distinct
rows along the edges of the rhinophoral lamellac and gill pinnae. The gill consists of six unipinnate
branchial leaves. The perfoliate rhinophores are composed of 20 lamellae.

ANATOMY. — The buccal mass is divided evenly into an anterior glandular portion and a
posterior muscular one. At the posterior end of the mass there are a pair of large. elongate salivary
glands. The jaws are composed of a number of elongate, bifid rodlets (Fig. 7E) about 15 pm in length.
The radular formula is 38 x 41.0.41 in the holotype (CASIZ 115221). Rachidian teeth are absent. The
innermost lateral teeth (Fig. 7A, B) have one large denticle on the inner side of the cusp and three to
four denticles on the outer side. The remaining lateral teeth (Fig. 7C) are hook-shaped. lack denticles
on the inner side of the cusp and have a series of six to seven denticles along the outer edge. The outer
laterals (Fig. 7D) are elongate with six to seven denticles situated on the tips of the teeth.

The reproductive system (Fig. 6B) has an elongate and tubular ampulla that divides into the
oviduct and the prostate. The oviduct is very short and enters the female glands near the center of the
mass. The prostate is long, tightly coiled with several loops. It narrows into the muscular deferent
duct. The deferent duct is also very long and coiled, and opens into a common atrium with the vagina.
The penis is unarmed. The vagina is short and wide, slightly coiled. Near the end of the vagina the
uterine duct emerges. It is short and convoluted and opens into the female glands. More proximally
are the tightly coiled, digitiform seminal receptacle and the rounded, thin-walled bursa copulatrix.

ETYMOLOGY.— The species is named after Dr. Chandrakant G. Naik. National Institute of
Oceanography, Goa, India, for his support during the field work.

DISTRIBUTION. —— So far, this species is only known from Mandapam, southern India.
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FIGURE 7. Chromodoris naiki sp. nov. (CASIZ 115221). scanning electron micrographs. A. Inner lateral teeth, scale bar =
20 pm; B. Inner lateral teeth, scale bar = 15 pm; C. Lateral teeth from the central portion of the half-row, scale bar = 25 pm;
D. Outer lateral teeth, scale bar = 25 um; E. Jaw rodlets, scale bar = 20 .

REMARKS. —— Chromodoris naiki is externally very similar to Chromodoris kitae Gosliner, 1994,
described from Madagascar. However, there are several external and internal differences that clearly
separate these two species. In C. kitae the yellow glands are only present in the mantle margin (see
Gosliner 1994), whereas in C. naiki they are also in the center of the dorsum, associated with the
purple spots. In addition, C. naiki has a number of small white spots in the center of the dorsum that
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are absent in C. kitae. The number of branchial leaves is also different between them: C. kitae has
eight whereas C. naiki has six.

Internally these two species differ in their radular morphology. Whereas C. kitae has rachidian
teeth, they are absent in C. naiki. Also, the innermost lateral teeth of C. kitae have one or two small
denticles on the inner side, clearly separated from the main cusp, whereas in C. naiki there is only
one, large denticle situated next to the main cusp. On the outer side of the cusp, C. kitae has two to
three denticles instead of three to four in C. naiki. The mid lateral teeth of C. naiki have a much longer
cusp than those of C. kitae. The reproductive system of C. kitae differs from that of C. naiki in having
a vestibular gland and a short, stalked seminal receptacle.
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